1 . (amended) A point-to-multipoint optical communications system comprising: 

an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs 
over said passive optical network and upstream data is transmitted from said ONUs to said 
OLT over said passive optical network, wherein said upstream data is formatted according 
to IEEE 802.3; 

said OLT transmitting downstream data over said passive optical network in 
variable-length downstream packets; 

said ONUs transmitting upstream data over said passive optical network within 
ONU-specific time slots utilizing time division multiplexing, wherein said ONU-specific 
time slots are filled with multiple variable-length upstream packets and . 

2. The system of claim 1 wherein said variable-length downstream packets are formatted 
according to IEEE 802.3. 

3. The system of claim 1 wherein said variable-length downstream packets include 
Internet protocol (IP) datagrams. 

4. The system of claim 3 wherein the lengths of said variable-length downstream packets 
include the lengths of said IP datagrams plus packet overhead. 

5. (canceled) 

6. The system of claim 1 wherein said variable-length upstream packets include Internet 
protocol (IP) datagrams. 

7. The system of claim 6 wherein the lengths of said variable-length upstream packets 
include the lengths of said IP datagrams plus packet overhead. 

8. The system of claim 1 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream data and said upstream data include Internet protocol (IP) 
datagrams. 

9. The system of claim 1 wherein: 

said OLT includes a fragment buffer for storing packet fragments that have been 
transmitted upstream from said ONUs; and 

said ONUs include fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs. 

10. The system of claim 9 wherein said ONUs include fragment logic for: 

splitting a variable-length upstream packet into first and second packet fragments; 

and 
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adding an end-of-packet-fragment code to said first packet fragment and adding a 
start-of-packet- fragment code to said second packet fragment. 

11. The system of claim 10 wherein said OLT includes fragment logic for: 

identifying said end-of-packet- fragment code of said first packet fragment; 
buffering said first packet fragment in said OLT fragment buffer; 
identifying said start-of-packet-fragment code of said first packet fragment; 
reconstructing said variable-length upstream packet from said first and second 
packet fragments. 

12. (twice amended) A method for exchanging information between an optical line 
terminal (OLT) and multiple optical network units (ONUs) in a point-to-multipoint 
passive optical network comprising: 

transmitting downstream data from said OLT to said ONUs in variable-length 
downstream packets; 

transmitting upstream data from said ONUs to said OLT in ONU-specific time 
slots utilizing time division multiplexing to avoid transmission collisions, wherein said 
ONU-specific time slots are filled with multiple variable-length upstream packets 
formatted according to IEEE 802.3. 

13. The method of claim 12 wherein said variable-length downstream and upstream 
packets are formatted in accordance with the IEEE 802.3 protocol. 

14. The method of claim 12 wherein said variable-length downstream and upstream 
packets include packet overhead and a payload, and wherein the length of each of said 
variable-length packets includes the length of an Internet protocol (EP) datagram that is 
included in the payload of each of said variable-length packets plus the packet overhead. 

15. (canceled) 

16. (canceled) 

17. (canceled) 

18. (canceled) 

19. The method of claim 12 further including the steps of: 

splitting a variable-length upstream packet into a first packet fragment and a 
second packet fragment; 

adding an end-of-packet-fragment code to the end of said first packet fragment; 

and 

adding a start-of-packet-fragment code to the start of said second packet fragment. 

20. The method of claim 19 further including steps of: 

transmitting said first packet fragment upstream in a first ONU-specific time slot; 
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buffering said second packet fragment for transmission in a second ONU- specific 
time slot that is different from said first ONU-specific time slot; 

buffering said first packet fragment after said first packet fragment is received at 
said OLT; and 

reconstructing said variable-length upstream packet, at said OLT, from said first 
packet fragment and said second packet fragment. 

21. (twice amended) A point-to-multipoint optical communications system comprising: 

an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs and 
upstream data is transmitted from said ONUs to said OLT; 

said OLT including means for formatting downstream datagrams into variable- 
length downstream packets; 

each of said ONUs including: 

means for formatting upstream datagrams into variable-length 
upstream packets according to IEEE 802.3; 

and means for timing the transmission of said variable- length 
upstream packets to coincide with ONU-specific time slots in order to 
avoid collisions with upstream packets from other ONUs, wherein said 
ONU-specific time slots are filled with multiple variable-length upstream 
packets. 

22. The system of claim 21 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

23. The system of claim 21 wherein said downstream datagrams are Internet protocol (EP) 
datagrams. 

24. The system of claim 23 wherein the lengths of said variable-length downstream 
packets include the lengths of said IP datagrams plus packet overhead. 

25. (canceled) 

26. The system of claim 21 wherein said upstream datagrams are Internet protocol (IP) 
datagrams. 

27. The system of claim 26 wherein the lengths of said variable-length upstream packets 
include the lengths of said IP datagrams plus packet overhead. 

28. The system of claim 21 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream datagrams and said upstream datagrams are Internet protocol (IP) 
datagrams. 



4 




29. The system of claim 21 wherein: 

said OLT includes a fragment buffer for storing packet fragments that have been 
transmitted upstream from said ONUs; 

and said ONUs include fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs. 

30. The system of claim 29 wherein said ONUs include fragment logic for: 

splitting a variable-length upstream packet into first and second packet fragments; 

and 

adding an end-of-packet-fragment code to said first packet fragment and adding a 
start-of-packet-fragment code to said second packet fragment. 

31. The system of claim 30 wherein said OLT includes fragment logic for: 

identifying said end-of-packet-fragment code of said first packet fragment; 
buffering said first packet fragment in said OLT fragment buffer; 
identifying said start-of-packet-fragment code of said second packet fragment; and 
reconstructing said variable-length upstream packet from said first and second 
packet fragments. 

32. A point-to-multipoint optical communications system comprising: 

an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs 
over said passive optical network and upstream data is transmitted from said ONUs to said 
OLT over said passive optical network; 

said OLT transmitting downstream data over said passive optical network in 
variable-length downstream packets; 

said ONUs transmitting upstream data over said passive optical network within 
ONU-specific time slots utilizing time division multiplexing, wherein said ONU-specific 
time slots are filled with multiple variable-length upstream packets; 

said OLT including a fragment buffer for storing packet fragments that have been 
transmitted upstream from said ONUs; and 
said ONUs including: 

fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs; and 

fragment logic for splitting a variable-length upstream packet into 
first and second packet fragments, adding an end-of-packet-fragment code 
to said first packet fragment, and adding a start-of-packet-fragment code to 
said second packet fragment. 

33. The system of claim 32 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

34. The system of claim 32 wherein said variable-length downstream packets include 
Internet protocol (BP) datagrams. 
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35. The system of claim 34 wherein the lengths of said variable-length downstream 
packets include the lengths of said IP datagrams plus packet overhead. 

36. The system of claim 32 wherein said variable-length upstream packets are formatted 
according to IEEE 802.3. 

37. The system of claim 32 wherein said variable-length upstream packets include 
Internet protocol (IP) datagrams. 

38. The system of claim 37 wherein the lengths of said variable-length upstream packets 
include the lengths of said IP datagrams plus packet overhead. 

39. The system of claim 32 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream data and said upstream data include Internet protocol (IP) 
datagrams. 

40. The system of claim 32 wherein said OLT includes fragment logic for: 

identifying said end-of-packet-fragment code of said first packet fragment; 
buffering said first packet fragment in said OLT fragment buffer; 
identifying said start-of-packet-fragment code of said second packet fragment; and, 
reconstructing said variable-length upstream packet from said first and second 
packet fragments. 

41. (amended) A method for exchanging information between an optical line terminal 
(OLT) and multiple optical network units (ONUs) in a point-to-multipoint passive optical 
network comprising: 

transmitting downstream data from said OLT to said ONUs in variable-length 
downstream packets; 

transmitting downstream synchronization markers at constant time intervals; 

and transmitting upstream data from said ONUs to said OLT in ONU-specific time 
slots utilizing time division multiplexing to avoid transmission collisions, wherein said 
ONU-specific time slots are filled with variable-length upstream packets formatted 
according to IEEE 802.3. 

42. The method of claim 41 wherein said variable-length downstream and upstream 
packets are formatted in accordance with the IEEE 802.3 protocol. 

43. The method of claim 41 wherein said variable-length downstream and upstream 
packets include packet overhead and a payload, and wherein the length of each of said 
variable-length packets includes the length of an Internet protocol (IP) datagram that is 
included in the payload of each of said variable-length packets plus the packet overhead. 

44. The method of claim 41 wherein said ONU-specific time slots are filled with multiple 
variable-length packets. 
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45. The method of claim 41 further including the steps of: 

splitting a variable-length upstream packet into a first packet fragment and a 
second packet fragment; 

adding an end-of-packet-fragment code to the end of said first packet fragment; 

and 

adding a start-of-packet-fragment code to the start of said second packet fragment. 

46. The method of claim 45 further including steps of: 

transmitting said first packet fragment upstream in a first ONU-specific to time 

slot; 

buffering said second packet fragment for transmission in a second ONU-specific 
time slot that is different from said first ONU-specific time slot; 

buffering said first packet fragment after said first packet fragment is received at 
said OLT; and 

reconstructing said variable-length upstream packet, at said OLT, from said first 
packet fragment and said second packet fragment. 

47. A method for exchanging information between an optical line terminal (OLT) and 
multiple optical network units (ONUs) in a point-to-multipoint passive optical network 
comprising: 

transmitting downstream data from said OLT to said ONUs in variable-length 
downstream packets; 

transmitting upstream data from said ONUs to said OLT in ONU-specific time 
slots utilizing time division multiplexing to avoid transmission collisions, wherein said 
ONU-specific time slots are filled with variable-length upstream packets; 

splitting a variable-length upstream packet into a first packet fragment and a 
second packet fragment; 

adding an end-of-packet-fragment code to the end of said first packet fragment; 

and 

adding a start-of-packet-fragment code to the start of said second packet fragment. 

48. The method of claim 47 wherein said variable-length downstream and upstream 
packets are formatted in accordance with the IEEE 802.3 protocol. 

49. The method of claim 47 wherein said variable-length downstream and upstream 
packets include packet overhead and a payload, and wherein the length of each of said 
variable-length packets includes the length of an Internet protocol (EP) datagram that is 
included in the payload of each of said variable-length packets plus the packet overhead. 

50. (canceled) 

51. (canceled) 

52. The method of claim 47 further including steps of: 

transmitting said first packet fragment upstream in a first ONU-specific time slot; 
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buffering said second packet fragment for transmission in a second ONU specific 
time slot that is different from said first ONU-specific time slot; 

buffering said first packet fragment after said first packet fragment is received at 
said OLT; and 

reconstructing said variable-length upstream packet, at said OLT, from said first 
packet fragment and said second packet fragment. 

53. A point-to-multipoint optical communications system comprising: 

an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs and 
upstream data is transmitted from said ONUs to said OLT; 

said OLT including means for formatting downstream datagrams into variable- 
length downstream packets and a fragment buffer for storing packet fragments that have 
been transmitted upstream from said ONUs; 

each of said ONUs including: 

means for formatting upstream datagrams into variable- 
length upstream packets; 

means for timing the transmission of said variable- length 
upstream packets to coincide with ONU-specific time slots in order 
to avoid collisions with upstream packets from other ONUs; 

fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs; and 
fragment logic for: 

splitting a variable-length upstream packet into first 
and second packet fragments; and 

adding an end-of-packet-fragment code to said first 
packet fragment and adding a start-of-packet-fragment code 
to said second packet fragment. 

54. The system of claim 53 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

55. The system of claim 53 wherein said downstream datagrams are Internet protocol (IP) 
datagrams. 

56. The system of claim 55 wherein the lengths of said variable-length downstream 
packets include the lengths of said IP datagrams plus packet overhead. 

57. The system of claim 53 wherein said variable-length upstream packets are formatted 
according to IEEE 802.3. 

58. The system of claim 53 wherein said upstream datagrams are Internet protocol (IP) 
datagrams. 
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59. The system of claim 58 wherein the lengths of said variable-length upstream packets 
include the lengths of said IP datagrams plus packet overhead. 

60. The system of claim 53 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream datagrams and said upstream datagrams are Internet protocol (IP) 
datagrams. 

61. The system of claim 53 wherein said OLT includes fragment logic for: 

identifying said end-bf-packet-fragment code of said first packet fragment; 
buffering said first packet fragment in said OLT fragment buffer; 
identifying said start-of-packet- fragment code of said second packet fragment; and 
reconstructing said variable-length upstream packet from said first and second 
packet fragments. 

62. (amended) A point- to-multipoint optical communications system comprising: 

an optical line terminal (OLT); 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs 
over said passive optical network and upstream data is transmitted from said ONUs to said 
OLT over said passive optical network; 

said OLT transmitting downstream data over said passive optical network in 
variable-length downstream packets and downstream synchronization markers at constant 
time intervals; 

said ONUs transmitting upstream data over said passive optical network within 
ONU-specific time slots utilizing time division multiplexing, wherein said ONU-specific 
time slots are filled with multiple variable-length upstream packets formatted according to 
IEEE 802.3. 

63. The system of claim 62 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

64. The system of claim 62 wherein said variable-length downstream packets include 
Internet protocol (IP) datagrams. 

65. The system of claim 64 wherein the lengths of said variable length downstream 
packets includes the lengths of said IP datagrams plus packet overhead. 

66. (canceled) 

67. The system of claim 62 wherein said variable-length upstream packets include Internet 
protocol (IP) datagrams. 

68. The system of claim 67 wherein the lengths of said variable-length upstream packets 
include the lengths of said I P datagrams plus packet overhead. 
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69. The system of claim 62 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream data and said upstream data include Internet protocol (IP) 
datagrams. 

70. The system of claim 62 wherein: 

said OLT includes a fragment buffer for storing packet fragments that have been 
transmitted upstream from said ONUs; and 

said ONUs include fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs. 

71. The system of claim 70 wherein said ONUs include fragment logic for: 

splitting a variable-length upstream packet into first and second packet fragments; 

and 

adding an end-of-packet- fragment code to said first packet fragment and adding a 
start-of-packet-fragment code to said second packet fragment. 

72. The system of claim 71 wherein said OLT includes fragment logic for: 

identifying said end-of-packet-fragment code of said first packet fragment; 
buffering said first packet fragment in said OLT fragment buffer; 
identifying said start-of-packet-fragment code of said second packet fragment; and 
reconstructing said variable-length upstream packet from said first and second 
packet fragments. 

73. (new) A point-to-multipoint optical communications system comprising: 

an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs 
over said passive optical network and upstream data is transmitted from said ONUs to said 
OLT over said passive optical network; 

said OLT transmitting downstream data over said passive optical network in 
variable-length downstream packets; 

said ONUs transmitting upstream data over said passive optical network within 
ONU-specific time slots utilizing time division multiplexing, wherein said ONU-specific 
time slots are filled with multiple variable-length upstream packets; 
said OLT includes: 

a fragment buffer for storing packet fragments that have been 
transmitted upstream from said ONUs; and 
fragment logic for: 

identifying said end-of-packet-fragment code of said 
first packet fragment; 

buffering said first packet fragment in said OLT 
fragment buffer; 
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identifying said start-of-packet-fragment code of said 
first packet fragment; 

reconstructing said variable-length upstream packet 
from said first and second packet fragments; 

said ONUs include: 

fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs; and 
fragment logic for: 

splitting a variable-length upstream packet into first 
and second packet fragments; and 

adding an end-of-packet-fragment code to said first 
packet fragment and adding a start-of-packet-fragment code 
to said second packet fragment. 

74. (new) The system of claim 73 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

75. (new) The system of claim 73 wherein said variable-length downstream packets 
include Internet protocol (IP) datagrams. 

76. (new) The system of claim 75 wherein the lengths of said variable-length downstream 
packets include the lengths of said IP datagrams plus packet overhead. 

77. (new) The system of claim 73 wherein said variable-length upstream packets include 
Internet protocol (IP) datagrams. 

78. (new) The system of claim 77 wherein the lengths of said variable-length upstream 
packets include the lengths of said IP datagrams plus packet overhead. 

79. (new) The system of claim 73 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream data and said upstream data include Internet protocol (IP) 
datagrams. 

80. (new) A method for exchanging information between an optical line terminal (OLT) 
and multiple optical network units (ONUs) in a point-to-multipoint passive optical 
network comprising: 

transmitting downstream data from said OLT to said ONUs in variable-length 
downstream packets; 

transmitting upstream data from said ONUs to said OLT in ONU-specific time 
slots utilizing time division multiplexing to avoid transmission collisions, wherein said 
ONU-specific time slots are filled with multiple variable-length upstream packets; 

splitting a variable-length upstream packet into a first packet fragment and 

a second packet fragment; 
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adding an end-of-packet-fragment code to the end of said first packet 
fragment; 

adding a start-of-packet-fragment code to the start of said second packet 
fragment; 

transmitting said first packet fragment upstream in a first ONU- 
specific time slot; 

buffering said second packet fragment for transmission in a second 
ONU- specific time slot that is different from said first ONU-specific time 
slot; 

buffering said first packet fragment after said first packet fragment 
is received at said OLT; and 

reconstructing said variable-length upstream packet, at said OLT, 
from said first packet fragment and said second packet fragment. 

81. (new) The method of claim 80 wherein said variable-length downstream and upstream 
packets are formatted in accordance with the IEEE 802.3 protocol. 

82. (new) The method of claim 80 wherein said variable-length downstream and upstream 
packets include packet overhead and a payload, and wherein the length of each of said 
variable-length packets includes the length of an Internet protocol (IP) datagram that is 
included in the payload of each of said variable-length packets plus the packet overhead. 

83. (new) A point-to-multipoint optical communications system comprising: 

an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs and 
upstream data is transmitted from said ONUs to said OLT; 

said OLT including means for formatting downstream datagrams into variable- 
length downstream packets; 

each of said ONUs including: 

means for formatting upstream datagrams into variable-length 
upstream packets; and 

means for timing the transmission of said variable- length upstream 
packets to coincide with ONU-specific time slots in order to avoid 
collisions with upstream packets from other ONUs, wherein said ONU- 
specific time slots are filled with multiple variable-length upstream packets; 
said OLT includes: 

a fragment buffer for storing packet fragments that have been 
transmitted upstream from said ONUs; 
fragment logic for: 

identifying said end-of-packet-fragment code of said 
first packet fragment; 

buffering said first packet fragment in said OLT 
fragment buffer; 

identifying said start-of-packet-fragment code of said 
second packet fragment; and 
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reconstructing said variable-length upstream packet 
from said first and second packet fragments; 

said ONUs include: 

fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs; 
fragment logic for: 

splitting a variable-length upstream packet into first 
and second packet fragments; and 

adding an end-of-packet-fragment code to said first 
packet fragment and adding a start-of-packet-fragment code 
to said second packet fragment. 

84. (new) The system of claim 83 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

85. (new) The system of claim 83 wherein said downstream datagrams are Internet 
protocol (IP) datagrams. 

86. (new) The system of claim 85 wherein the lengths of said variable-length downstream 
packets include the lengths of said IP datagrams plus packet overhead. 

87. (new) The system of claim 83 wherein said upstream datagrams are Internet protocol 
(IP) datagrams. 

88. (new) The system of claim 87 wherein the lengths of said variable-length upstream 
packets include the lengths of said IP datagrams plus packet overhead. 

89. (new) The system of claim 83 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream datagrams and said upstream datagrams are Internet protocol (IP) 
datagrams. 

90. (new) A point-to-multipoint optical communications system comprising: 

an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs 
over said passive optical network and upstream data is transmitted from said ONUs to said 
OLT over said passive optical network; 

said OLT transmitting downstream data over said passive optical network in 
variable-length downstream packets; 

said ONUs transmitting upstream data over said passive optical network within 
ONU-specific time slots utilizing time division multiplexing, wherein said ONU-specific 
time slots are filled with multiple variable-length upstream packets; 

said OLT including a fragment buffer for storing packet fragments that have been 
transmitted upstream from said ONUs; 
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said ONUs including: 

fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs; 

fragment logic for splitting a variable-length upstream packet into 
first and second packet fragments, adding an end-of-packet-fragment code 
to said first packet fragment, and adding a start-of-packet-fragment code to 
said second packet fragment; 
said OLT includes fragment logic for: 

identifying said end-of-packet-fragment code of said first packet 
fragment; 

buffering said first packet fragment in said OLT fragment buffer; 
identifying said start-of-packet-fragment code of said second packet 
fragment; and 

reconstructing said variable-length upstream packet from said first 
and second packet fragments. 

91. (new) The system of claim 90 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

92. (new) The system of claim 90 wherein said variable-length downstream packets 
include Internet protocol (IP) datagrams. 

93. (new) The system of claim 92 wherein the lengths of said variable-length downstream 
packets include the lengths of said IP datagrams plus packet overhead. 

94. (new) The system of claim 90 wherein said variable-length upstream packets are 
formatted according to IEEE 802.3. 

95. (new) The system of claim 90 wherein said variable-length upstream packets include 
Internet protocol (IP) datagrams. 

96. (new) The system of claim 95 wherein the lengths of said variable-length upstream 
packets include the lengths of said IP datagrams plus packet overhead. 

97. (new) The system of claim 90 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3: and 

said downstream data and said upstream data include Internet protocol (IP) 
datagrams. 

98. (new) A method for exchanging information between an optical line terminal (OLT) 
and multiple optical network units (ONUs) in a point-to-multipoint passive optical 
network comprising: 

transmitting downstream data from said OLT to said ONUs in variable-length 
downstream packets; 

transmitting downstream synchronization markers at constant time intervals; 
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transmitting upstream data from said ONUs to said OLT in ONU-specific time 
slots utilizing time division multiplexing to avoid transmission collisions, wherein said 
ONU-specific time slots are filled with variable-length upstream packets; 

splitting a variable-length upstream packet into a first packet fragment and 
a second packet fragment; 

adding an end-of-packet-fragment code to the end of said first packet 
fragment; 

adding a start-of-packet-fragment code to the start of said second packet 
fragment; 

transmitting said first packet fragment upstream in a first ONU- 
specific to time slot; 

buffering said second packet fragment for transmission in a second 
ONU-specific time slot that is different from said first ONU-specific time 
slot; 

buffering said first packet fragment after said first packet fragment 
is received at said OLT; and 

reconstructing said variable-length upstream packet, at said OLT, 
from said first packet fragment and said second packet fragment. . 

99. (new) The method of claim 98 wherein said variable-length downstream and upstream 
packets are formatted in accordance with the IEEE 802.3 protocol. 

100. (new) The method of claim 98 wherein said variable-length downstream and 
upstream packets include packet overhead and a payload, and wherein the length of each 
of said variable-length packets includes the length of an Internet protocol (IP) datagram 
that is included in the payload of each of said variable-length packets plus the packet 
overhead. 

101. (new) The method of claim 98 wherein said ONU-specific time slots are filled with 
multiple variable-length packets according to IEEE 802.3 format. 

102. (new) A method for exchanging information between an optical line terminal (OLT) 
and multiple optical network units (ONUs) in a point-to-multipoint passive optical 
network comprising: 

transmitting downstream data from said OLT to said ONUs in variable-length 
downstream packets; 

transmitting upstream data from said ONUs to said OLT in ONU-specific time 
slots utilizing time division multiplexing to avoid transmission collisions, wherein said 
ONU-specific time slots are filled with variable-length upstream packets; 

splitting a variable-length upstream packet into a first packet fragment and 
a second packet fragment; 

adding an end-of-packet-fragment code to the end of said first packet 
fragment; 

adding a start-of-packet-fragment code to the start of said second packet 
fragment; 
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transmitting said first packet fragment upstream in a first ONU- 
specific time slot; 

buffering said second packet fragment for transmission in a second 
ONU specific time slot that is different from said first ONU-specific time 
slot; 

buffering said first packet fragment after said first packet fragment 
is received at said OLT; and 

reconstructing said variable-length upstream packet, at said OLT, 
from said first packet fragment and said second packet fragment. 

103. (new) The method of claim 102 wherein said variable-length downstream and 
upstream packets are formatted in accordance with the IEEE 802.3 protocol. 

104. (new) The method of claim 102 wherein said variable-length downstream and 
upstream packets include packet overhead and a payload, and wherein the length of each 
of said variable-length packets includes the length of an Internet protocol (IP) datagram 
that is included in the payload of each of said variable-length packets plus the packet 
overhead. 

105. (new) A point-to-multipoint optical communications system comprising: 

an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs and 
upstream data is transmitted from said ONUs to said OLT; 

said OLT including means for formatting downstream datagrams into 
variable-length downstream packets and a fragment buffer for storing packet 
fragments that have been transmitted upstream from said ONUs; 
each of said ONUs including: 

means for formatting upstream datagrams into variable- 
length upstream packets; 

means for timing the transmission of said variable-length 
upstream packets to coincide with ONU-specific time slots in order 
to avoid collisions with upstream packets from other ONUs; 

fragment buffers for storing packet fragments that are to be 
transmitted upstream from said ONUs; and 
fragment logic for: 

splitting a variable-length upstream packet into first 
and second packet fragments; and 

adding an end-of-packet-fragment code to said first 
packet fragment and adding a start-of-packet-fragment code 
to said second packet fragment; 
said OLT including fragment logic for: 

identifying said end-bf-packet-fragment code of said first 
packet fragment; 

buffering said first packet fragment in said OLT fragment 

buffer; 
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identifying said start-of-packet- fragment code of said second 
packet fragment; and 

reconstructing said variable-length upstream packet from 
said first and second packet fragments. 

106. (new) The system of claim 105 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

107. (new) The system of claim 105 wherein said downstream datagrams are Internet 
protocol (IP) datagrams. 

108. (new) The system of claim 107 wherein the lengths of said variable-length 
downstream packets include the lengths of said IP datagrams plus packet overhead. 

109. (new) The system of claim 105 wherein said variable-length upstream packets are 
formatted according to IEEE 802.3. 

110. (new) The system of claim 105 wherein said upstream datagrams are Internet 
protocol (EP) datagrams. 

111. (new) The system of claim 110 wherein the lengths of said variable-length upstream 
packets include the lengths of said IP datagrams plus packet overhead. 

1 12. (new) The system of claim 105 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream datagrams and said upstream datagrams are Internet protocol (IP) 
datagrams. 

113. (new) A point-to-multipoint optical communications system comprising: 
an optical line terminal (OLT); and 

a plurality of optical network units (ONUs) connected to said OLT by a passive 
optical network in which downstream data is transmitted from said OLT to said ONUs 
over said passive optical network and upstream data is transmitted from said ONUs to said 
OLT over said passive optical network; 

said OLT transmitting downstream data over said passive optical network 
in variable-length downstream packets and downstream synchronization markers at 
constant time intervals; 

said ONUs transmitting upstream data over said passive optical network 
within ONU-specific time slots utilizing time division multiplexing, wherein said 
ONU-specific time slots are filled with multiple variable-length upstream packets, 
said OLT includes: 

a fragment buffer for storing packet fragments that 
have been transmitted upstream from said ONUs; 
fragment logic for: 

identifying said end-of-packet 
fragment code of said first packet fragment; 
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buffering said first packet fragment in 
said OLT fragment buffer; 

identifying said start-of-packet- 
fragment code of said second packet 
fragment; 

reconstructing said variable-length 
upstream packet from said first and second 
packet fragments; 

said ONUs include: 

fragment buffers for storing packet fragments that 
are to be transmitted upstream from said ONUs; 
fragment logic for: 

splitting a variable-length upstream 
packet into first and second packet fragments; 
and 

adding an end-of-packet-fragment 
code to said first packet fragment and adding 
a start-of-packet-fragment code to said 
second packet fragment. 

114. (new) The system of claim 113 wherein said variable-length downstream packets are 
formatted according to IEEE 802.3. 

115. (new) The system of claim 113 wherein said variable-length downstream packets 
include Internet protocol (IP) datagrams. 

116. (new) The system of claim 115 wherein the lengths of said variable length 
downstream packets includes the lengths of said IP datagrams plus packet overhead. 

117. (new) The system of claim 113 wherein said variable-length upstream packets 
include Internet protocol (IP) datagrams. 

118. (new) The system of claim 117 wherein the lengths of said variable-length upstream 
packets include the lengths of said I P datagrams plus packet overhead. 

1 19. (new) The system of claim 113 wherein: 

said variable-length downstream packets and said variable-length upstream packets 
are formatted according to IEEE 802.3; and 

said downstream data and said upstream data include Internet protocol (IP) 
datagrams. 
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